Evidence for the involvement of lutropin-independent RNA synthesis in Leydig cell steroidogenesis.
The effect of incubating purified Leydig cells in Eagle's medium and the subsequent effect of the RNA synthesis inhibitors, actinomycin D and cordycepin, on lutropin-stimulated testosterone synthesis have been investigated. The inhibiting effect was found to be inversely related to the time of preincubation; with cells preincubated for 0, 1, 2 and 3 h with Eagle's medium only, followed by 2-h incubation with lutropin with and without actinomycin D, testosterone synthesis was inhibited by 37 +/- 4, 31 +/- 3, 18 +/- 4 and 14 +/- 3% respectively (means +/- s.e.m., n = 5). In cells that had been preincubated for 3 h there was no significant effect of actinomycin D on testosterone synthesis during the first hour of incubation with lutropin. Thereafter the inhibition increased with time reaching a maximum of 30% after 5 h. The effects of preincubation were not due to endogenous lutropin in the Leydig cells because cells isolated from hypophysectomized rats gave similar results. The inhibition of [3H]uridine incorporation into the Leydig cell RNA was 80 +/- 1% with 8 microgram/ml actinomycin D. Increasing the concentration of this inhibitor to 80 microgram/ml did not significantly increase the inhibition of [3H]uridine incorporation or lutropin-stimulated steroidogenesis in preincubated and non-preincubated cells. With cordycepin the inhibition of both RNA synthesis and lutropin-stimulated testosterone synthesis in non-preincubated cells were the same; with 25.1--251 microgram/ml approx. 30--70% resp. With preincubated cells (3 h), 0--50% inhibition of testosterone synthesis was obtained respectively. The inhibitory effect of actinomycin D oimilar to that obtained with lutropin. These observations suggest that during preincubation and independently of lutropin, synthesis of intermediates, including RNAs required for stimulation of steroidogenesis, takes place and that subsequent stimulation of steroidogenesis by lutropin occurs without further de novo RNA synthesis. These results provide evidence for a permissive role of specific RNA and protein synthesis in the action of lutropin on testosterone synthesis in the Leydig cell.